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1. Define the Fourier series

0 —m<x<0
sinx 0<x<m

1.1.1. Draw the graph of f(x) on [ —4m, 57 ].

1.1. The function f is defined such that f(x) = { with period 27.

1, 1. _ 2y cos2rx
1.1.2. Provethat f(x) = ~+ 7 sinx — - Yreq AL
_ _1yr—1
1.1.3. Hence deduce that == = o1 ( 12) :
4 4r2-1

1.2. The function g is defined such that g(x) = x where x € (—1,1) with period 2.
1.2.1. Draw the graphof g(x) on [ —4,4 ].

1.2.2. Find the Fourier series representation of g.



1.2.3. Hence find the Fourier series representation of h(x) = x?,x € (—1,1) with

period 2.

2. State the Dirichlet conditions
2.1. The function f is defined as f(x) = x(x + 1) where x € (—m, ) and
f(x) = f(x + 2km) where k € Z.

2.1.1. Draw the graph of the function f in the interval [-5m, 57].
w2 « rl2 1.
2.1.2. Prove that f(x) = 3t Yr—12(—1) [r_Z cosrx — ;smrx].
n? « 1
2.1.3. Deduce that— = Yoo -

%—x —%<x<0
2.2. Given that g(x) = {3 L and g(x) = g(x + k) wherek € Z.
E+x O<x<5

2.2.1. Show that the function g is an even function.

2.2.2. Draw the graph of g in the interval [-2, 2].

cos2(2r—1)nx

3 2
2.2.3. Provethat g(x) = i n—22$=1 2r—1)?2

2
T o 1
2.2.4. Deduce that — _ZT=1—(2r—1)2'

3. The function f is definedas f(x) =m—x x € (0,m)
3.1. Extend the above function as a
3.1.1. Odd periodic function with period 27 .
3.1.2. Even periodic function with period 2.
3.1.3. Periodic function with period .
3.2. Draw the graphs of the above three functions on [—4m , 47].

3.3. Prove that the Fourier representation of f(x) =m—x x € (0,m)

sinrx
-

3.3.1. as asine series with period 21 is 2 Zle

cos 2r—1)x

. . . . . T 4
3.3.2. as a cosine series with period 27 is 2 + - Xr=1 (2r—1)2

sin2rx
r

3.3.3. as a full trigonometric series with period m is % + Z?C:l

4
- denti By 1w e 1
3.3.4. Using Perceval identity deduce that %6 Yre1 21 and — = Yr=1 7

)4



4. Define the Taylor polynomial of degree n about a

4.1.If f(x) = In(1 — 2xcosB + x?)

d* f(x) d3 f(x)

= 0.

Z)d f(x)

4.1.1. Prove that(1 — 2xcos0 + x + 8(x — cosH) +12

cosrf xT

4.1.2. Prove that the Taylor polynomial of order five of f(x) is -2 Zle

f(X)

@@ _ o

+2 dx? dx

4.2. If f(x) = Inifcosx) prove that

4.2.1. Hence find Taylor polynomial of degree four of f(x) = Inifcosx) about x = 0.

7'l.'2 7'l.'2
4.2.2. Deduce that [n2 = e (1 + %).

5. Define the Taylor series expansion about a

5.1. Prove that the Taylor series expansion about x = 0 of sinx and cosx are

(_1)Tx2T+1 _1)rx2

@r)!

o

r=0" G respectively.

and Y%, °

5.1.1. Find the Taylor series expansions of sin®x and cos?x about x = 0.
( 1)T 4r+3

2 —
5.1.2. Deduce thatf sin(x?)dx = ¥ e
5.2. Given that g(x) = %

5.2.1. Prove that Taylor series expansion of % aboutx = 3is Z;‘;O%.
5.2.2. Show also that the above series converges to% and find the radius of

convergence. (Hint: Use the convergence of a geometric series.)
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